he effects of diets supplemented with six different medical plants (fenugreek meal (FM), (Trigonella foenum-graecum); fenugreek sprouts meal (FSM); eucalyptus fresh leaves (EFL), (Eucalyptus citriodora); hot pepper meal (HPM) (Capsicum frutescens L. var. abbreviatum); thyme seeds meal (TSM) (Thymus vulgaris) and chamomile flowers meal (CFM), (Matricaria recutita L) at three levels (0.00; 1.00 and 2.00 %) on the growth performance, feed utilization and whole body composition and some physiological parameters of the Nile tilapia (Oreochromis niloticus) fry were studied. Fish were reared in twenty six glass aquaria (100 L volume of water /aquarium; duplicates per treatment) with an average initial weight of 0.82 ± 0.3 g/fish. Thirteen experimental diets were formulated to contain 30% crude protein and 438.09 Kcal gross energy /100 g. Results obtained are summerized in the following: 1-Regardless of levels, averages of growth performance and feed utilization parameters that affected with medicinal plants, the best were for FSM diets (P≤0.05) followed by a significant decreased order of FM; EFL; HPM and both TSM and CFM, respectively. 2-Regardless of medicinal plants sources, averages of growth performance and feed utilization parameters that affected with levels medicinal plants the best were (P≤0.05) for supplementation level of 1 %, follwed by a significant decreased order of 0.00 and 2.00 % level, respectively. 3-Concerning the interaction between medicinal plants sources and their levels (0.00, 1.00 and 2.00 %) the highest growth performance and feed utilization values (P≤0.05) were obtained in group 1 % FSM (diet No.4), while the lowest was recorded by the group 2 % TSM (diet No.11). 4-About interactions between medicinal plants sources and their levels; it was observed that the lowest total plasma protein (g/dl), total plasma lipid (g/dl), Hb (g/dl), Ht (%), AST (U/L), ALT (U/L) and uric acid concentrations (mg/dl) parameters were obtained by group 1 % FSM (diet No.4), while the highest values were recorded by the 2 % TSM (diet No.11). In general, and based on the obtained results, it could be concluded that addition of 1 % FSM is optimal for growth of the mono-sex Nile tilapia, O. niloticus, fingerlings without any adverse effect on fish health.
INTRODUCTION
There are a large number of feed additives available to improve fish growth performance. Some of these additives used in feed mill are chemical products especially hormones and antibiotics which may cause unfavorable side effects. World Health Organization encourages using of medicinal herbs and plants to substitute or minimize the use of chemicals through the global trend to go back to the nature.
Attempts to use the natural materials such as medicinal plants could be widely accepted as feed additives to enhance efficiency of feed utilization and animal productive performance (Mohamed et al., 2003) . Using medicinal herbs in human feeding is a well-known culture thousands of years in ancient Egypt, India and China. In this concern, Harada (1990) stated that caraway has strong attractant effect depending on its concentration used.
The most recent studies showed successful use of spices and natural herbs in fish nutrition including marjoram, licorice roots, black seeds, peppermint, caraway seed, fennel seed, Marjoram, fenugreek seeds, ginger, Cresson, Alpinia and Ipeedeuanha as reported by Abd Elmonem et al. (2002) ; Sakr (2003) ; Shalaby et al., (2003) ; El-Dakar et al., (2004 a and b) ; El-Dakar (2004) ; Shalaby (2004) ; El_Dakar et al., (2007) , El Dakar et al., (2008) , Khalil et al. (2009) , AlAbsawy (2010) and Abdelhamid (2010) . A comparison between these plants is needed to determine the nutritional potential of each and its possibility to be used in the commercial fish feed industry.
The present study was conducted to evaluate the effect of six medical plants; (fenugreek (FM), (T.foenum-graecum); fenugreek sprouts (FS); Eucalyptus fresh leaves (EFL), (Eucalyptus citriodora); hot pepper meal (HPM) (Capsicum frutescens L. var. abbreviatum); thyme seeds meal (TSM) (Thymus vulgaris) and chamomile flowers meal (CFM), (Matricaria recutita L), at three levels (0.00; 1.00 and 2.00 % LMP) on growth performance, feed conversion, feed utilization, whole body composition and physiological parameters of Nile tilapia (O. niloticus) mono-sex fry reared in aquarium.
MATERIAL AND METHODS

Experimental design
In a 6 × 3 factorial design, six different medical plants (fenugreek (FM), (Trigonella foenum-graecum); fenugreek sprouts (FS); Eucalyptus fresh leaves (EFL), (Eucalyptus citriodora); hot pepper meal (HPM) (Capsicum frutescens L. var. abbreviatum) ; thyme seeds meal (TSM) (Thymus vulgaris) and chamomile flowers meal ( CFM), (Matricaria recutita L)) at three levels each (0.00; 1.00 and 2.00 %) were tested .The experimental design included 13 treatments in replicates. The experimental design is shown in Table (1) .
Fish and culture facility
This study was carried out at the Wet Fish Laboratory, Department of Animal and Fish Production, Faculty of Agriculture, Alexandria University. The experimental part of the present study was carried out to determine and investigate the response of Nile tilapia mono-sex (O. niloticus) fingerlings to six different medical plants (FM, FSM, EFL, HPM, TSM and CFM) at three different levels (0.00; 1.00 and 2.00 % ), each as feed additive on fish growth performance, feed utilization and whole body composition. Fish were placed randomly in twenty six glass aquaria with dimensions of 100×40×30 cm each and 100 L volume of water /aquarium; duplicates per treatment were used in this study. Fish were acclimated to the experimental system for 15 days before starting the experiments, then they were reweighed in each aquarium, and their initial weights were recorded. Each aquarium was stocked with ten fingerlings of (O. niloticus) with an average initial body weight of 0.83 ± 0.3 g/fish. Feed Additives 1 without medical plants (control diet (C)) 2 C + diet with 1 % FM 3 C + diet with 2 % F M 4 C +with 1 % FSM 5 C +with 2 % FSM 6 C +with 1 % EFL 7 C +with 2 % EFL 8 C +with 1 % HPM 9 C +with 2 % HPM 10 C +with 1 % TSM 11 C +with 2 % TSM 12 C +with 1 % CFM 13 C +with 2 % CFM
Experimental diets
Chemical proximate analysis of feed ingredients used in the present study is presented in Table ( 2). Therteen experimental diets were formulated to contain 30% crude protein and almost 438.09 Kcal gross energy /100g.For formulation of the thirteen experimental diets the following ingredients were used: fish meal, soybean meal, wheat bran, yellow corn, fish oil, vitamin and mineral mixture, to illustrate the effect of six different medical plants (FM, FSM, EFL, HPM, TSM and CFM) at three different levels (0.00; 1.00 and 2.00 %) from them on the performance, nutritional and physiological parameters of Nile tilapia (O. niloticus) fry. The ingredients and the six medical plants were bought from the local market in Alexandria.
Formulation of the tested diets is presented in Table ( 3). Each ingredient was ground and thoroughly mixed with the other dietary ingredients, vitamins and minerals mixtures. A few drops of oil was added at the same time of mixing with warm water (45°C), which was slowly added until the diets began to clump.
Diets were processed by a California pellet mill machine and dried for 48 hrs at 70°C in a drying oven. The pellet size was 0.6 mm in diameter and 2 mm in length. Fish in each aquarium were fed two times daily (six days a week) at a rate of 5 % of body weight for 112 days. (NRC, 1993) . **P/E ratio = Protein to energy ratio mg crude protein/Kcal GE.
Water quality:
Water quality parameters in the experimental glass aquaria in the experiment were determined according to the methods of APHA (1992) . Ammonia and nitrite were measured at weekly intervals, while water temperatures were recorded daily in each aquaria. Also, dissolved oxygen was measured daily by oxygen meter and pH by pH meter.
Measurement of growth:-
Total weight gain, average daily gain, specific growth rate, feed conversion ratio protein and energy utilization were calculated according to Recker, (1975) and Castell and Tiews, (1980) . Total gain (g/fish) = (W T -W I ) Where: W T : Final weight of fish in grams and W I : Initial weight of fish in grams Average daily gain (ADG) (g/fish/day) = total gain / duration period in day Specific growth rate (SGR, % / day) = 100 × (ln W T -ln W I ) / duration period/day. Where ln is the natural log Measurement of feed and nutrient utilization:-Feed conversion ratio (FCR) = dry matter intake (g) / total gain (g). Protein efficiency ratio (PER) = total gain (g) / protein intake (g). Protein productive value (PPV %) = (P T -P I ) ×100 / protein intake (g). Where: P T : Protein content in fish carcass at the end and P I : Protein content at the start.
Energy utilization (EU %) = (E T -EI) ×100 / Energy intake (kcal). Where: E T : Energy in fish carcass (kcal) at the end and E I : Energy in fish carcass at the start.
Proximate Analysis of Diet and Fish
The chemical analysis of ingredients, medicinal plants, diets and fish samples were analyzed according to A.O.A.C. (2000) methods for dry matter, crude protein, ether extract, crude fiber and ash. Gross energy (GE) contents of the experimental diets and fish samples were calculated by using factors of 5.65, 9.45 and 4.12 kcal/g of protein, lipid and carbohydrates, respectively (NRC, 1993) .
Blood parameters determination:
At the end of the experiment, blood samples from the fish of the different groups were collected from the caudal peduncle. Adequate amounts of whole blood were collected in small plastic vials containing heparin used for the determination of hemoglobin concentration (Hb); (g/dl), Hematocrit (Ht) by using commercial kits (Diamond Diagnostic, Egypt). Other blood samples were collected and then centrifuged at 3500 rpm for 15 min to obtain blood plasma for determination of total protein (Gornall et al., 1949) ; uric acid (Schultz,1984) , Total cholesterol (Ellefson and Caraway,1976 , aspartate aminotransferase (AST) and alanine aminotransferase (ALT) (Varley, 1976) using a spectrophotometer (model 5010, Germany) and commercial kits.
Statistical Analysis
Statistical analyses of growth performance parameters, feed utilization parameters and whole body composition data were done using analysis of variance of data according to Steel and Torrie (1980) . Statistical analysis was applied using the SAS (1997) with factorial design including comparisons between significant means.
RESULTS AND DISCUSSION
A) Growth performance
As presented in Table ( 4) and Fig. (a) average of final body weight (g/fish), total weight gain (TWG) (g/fish), average daily gain (ADG) (g/fish/day) and specific growth rate (SGR %/day) as affected with medicinal plants sources indicate that fenugreek sprouts meal (FSM) showed the highest growth performance parameters (P≤0.05) followed in a significant (P≤0.05) decreasing order by fenugreek meal (FM) and eucalyptus fresh leaves (EFL) then by hot pepper meal (HPM) and both Thyme meal (TM) and Chamomile flowers meal (CFM), respectively. These results are in accordance with those reported by Abdelhamid (2010) who showed that the diet containing Alpinia (AM) as a medicinal plant produced the best growth performance parameters compared with other different medicinal plants (Ginger (GM), Cresson (CM) and Lpecdcuanha (IM). The beneficial effect of fenugreek meal (FM) or fenugreek sprouts meal (FSM) may be due to its contents of active materials according to Dixit et al. (2005) who reported that FM or FSM have antioxidant activity. Also, they reported that different fractions of the germinated fenugreek seeds were used to determine their antioxidant potential at different levels. So, they study reveals significant antioxidant activity in germinated fenugreek seeds which may be due partly to the presence of flavonoids and polyphenols. Billaud and Adrian (2001) observed that fenugreek seeds contain lysine and Ltryptophan rich proteins, mucilaginous fibre and ther rare chemical constituents such as saponins, coumarin, fenugreekine, nicotinic acid, sapogenins, phytic acid, scopoletin and trigonelline, which are thought to account for many of its presumed therapeutic effects. On the other hand, the lowest growth performance parameters in this study were achieved by the group of fish fed diet containing thyme seed meal (TSM).The present results disagree with the findings of Tonsy et al., (2010) they found that addition of either thyme improved the performances of low protein diets for Nile tilapia fry.
Regarless of medicinal plants sources, final body weight (g/fish), total weight gain (TWG) (g/fish), average daily gain (ADG) (g/fish/day) and specific growth rate (SGR %/day) as affected with levels (Table 4) *The mean in the same column bearing different superscript are significantly different at (P≤ 0.05), Ns= not significant **ADG = Average daily gain (g/fish/day). ***SGR= Specific growth rate (%/day).
The analysis of variance for medicinal plant levels (MPL) indicated that supplementation level of 1 % revealed significantly (P≤0.05) the highest growth performance parameters followed in a significant (P≤0.05) decreasing order by 0.00 and 2.00 % level, respectively. These results are in agreement with Abdelhamid (2010); Khalil et al. (2009) . On the other side, El-Dakar et al. (2008) suggested that the highest SGR (%/day) was recorded by fish fed 2 % DBL followed by 1 % and 0.5 %.
Concerning the interaction between medicinal plants sources and their levels (0.00,1.00 and 2.00 %) the highest final body weight (g/fish), total weight gain (TWG) (g/fish) and specific growth rate (SGR %/day) (P≤0. Shalaby (2004) . Also, Khalafalla (2009) who reported that fish fed diets contained 1% level of dried marjoram leaves (DML), caraway seed meal (CSM), chamomile flowers meal (CFM) and fennel seed meal (FSM) were superior in growth performances of Nile tilapia fry as compared to those fed 0.5% level. On the other hand, the present results disagree with the findings of Salem, (2008) who reported that addition of 1 % fenugreek seed as antimycotoxins in Nile tilapia diets decreased the growth performance parameters.
B) Feed Utilization
Table (5) and Figs. (c and d) showed the effect of medicinal plants (FM, FSM, EFL, HPM, TSM and CFM) and their levels on feed and nutrients utilization of the Nile tilapia (O. niloticus) fingerlings. These results showed that the average of feed intake between all treatments was not significantly (P≥0.05) affected with plants tested. Also, the average of feed conversion ratio (FCR) as affected with medicinal plants sources indicate that fenugreek sprouts meal (FSM) showed improved FCR parameters (P≤0.05) followed in a significant decreasing order by FM and EFL then by HPM and both TSM and CFM, respectively. These results are in accordance with those reported by Abdelhamid (2010) who showed that the diet containing Alpinia (AM) as a medicinal plant produced the best FCR parameters compared with other medicinal plant sources (Ginger (GM), Cresson (CM) and Lpecdcuanha (IM).
The average of protein efficiency ratio (PER) as affected with medicinal plants sources indicate that fenugreek sprouts meal (FSM) showed the highest PER value (P≤0.05) followed in a significant decreasing order by FM and EFL then by HPM and both TSM and CFM, respectively.
The same trend was observed in protein productive value (PPV%) and energy utilization (EU%) where the highest value (P≤0.05) were obtained by the group fish fed on FSM followed in a significant decreasing order by FM and EFL then by HPM and both TSM and CFM, respectively.
These results confirm those found previously by Abdelhamid (2010); Khalil et al. (2009); El-Dakar et al. (2008) . On the other hand, the lowest feed utilization parameters in this study were achieved by the group of fish fed diet containing TSM. The present results disagree with the findings of Tonsy et al. (2010) who found that addition of thyme improved the feed utilization parameters of low protein diets for Nile tilapia fry. On the other side there were no significant differences (P≥0.052) in feed intake (FI) (g/fish) of Nile tilapia fed on the experimental diets, (Tables 5). The present results disagree with the findings of Salem (2008) who reported that addition of some medicinal plants (six plants) in Nile tilapia diets showed that there are significantly differences (P≤0.05) for feed intake.
Regardless of medicinal plants sources, FCR, PER, PPV % and EU % as affected with levels Table (5) and Figs. (e and f) were found to be 2.38, 2.35 and 2.42; 1.38, 1.40 and 1. 36; 22.73, 23.43 and 22.62 % and 12.76, 13 .84 and 13.28 %, respectively. The analysis of variance for medicinal plant levels ( MPL) indicate that supplementation level of 1 % revealed significantly (P≤0.05) the best feed and nutrient utilization parameters followed in a significant (P≤0.05) decreasing order by 0.00 and 2.00 % level ,respectively .On the other side , the analysis of variance for all medicinal plant levels was not affected significantly Khalil et al. (2009) and Abdelhamid (2010) suggested that the highest feed utilization parameters were recorded by fish fed 2 % dried basil leaves (DBL) followed by 1 % and 0.5 %. On the other hand, the present results disagree with the findings of Salem (2008) who reported that addition of 1 % fenugreek seed as anti-mycotoxins in the Nile tilapia diets decreased the feed utilization parameters.
Concerning the interactions between medicinal plants sources and their levels (0.00, 1.00 and 2.00 %) the highest feed utilization parameters were obtained by group 1 % FSM (diet No.4), while the lowest was recorded by the group 2 % TSM (diet No.11). This improvement may be due to the effect of their chemical constituents such as antioxidant, antibacterial and antifungal activities on performance stimulation and metabolism (Abdel-Maksoud et al. 1999) . In addition, these effective components have a strong stimulating action on bile secretion as well as antispasmodic and anti-inflammatory effects (Murray et al. 1991) . Similar results have been reported for medicinal plants in diets for Nile tilapia (O. niloticus) fingerlings by Abdel-Maksoud, et al. (1999) ; AbdelWahhab et al. (2001) ; Abd Elmonem et al. (2002); Sakr (2003) ; El-Dakar et al. (2004a); El-Dakar (2004) and Shalaby et al. (2003) and Shalaby (2004) .
C) Body composition
The whole body composition parameters on dry matter (DM%) basis, crude protein (CP%), ether extracts (EE %) ash and energy content (Kcal /100g) of Nile tilapia (O. niloticus) fry which fed diets containing medicinal plants sources ( FM, FSM, EFL, HPM, TSM and CFM) and their levels are shown in Table (6). As presented in Table ( 6) averages of DM %, CP %, EE % and energy content (Kcal /100g) as affected with medicinal plants sources indicate that FSM showed the highest DM %, CP %, EE % and energy content (Kcal /100g) values (P≤0.05) followed in a significant decreasing order by FM and EFL then by HPM and both TSM and CFM, respectively. On the other side, the lowest ash content showed in FSM while the highest content was in HPM. These results are in agreement with the results of Abd El-Maksoud et al. (2002) ; Shalaby et al. (2003) . Regardless of medicinal plants sources, DM %, CP %, EE % and energy content (Kcal /100g) as affected with levels (Table 6 ) were found to be 58. 05, 58.32 and 57.66 %; 22.78, 23.50 and 23.25 %; and 543.25, 551.59 and 545.49 (kcal/100g), respectively. The analysis of variance for medicinal plant levels (MPL) indicate that supplementation level of 1% revealed significantly (P≤0.05) the highest CP %, EE % and energy content (Kcal /100g) followed in a significant (P≤0.05) decreasing order by 0.00 and 2.00 % level, respectively. On the other side, the analysis of variance for all medicinal plant levels were not significantly (P≥0.05) differed in DM %. These results are in agreement with the results of Abdel-Maksoud et al., (2002) , and Abd Elmonem et al., (2002) .
Concerning the interactions between medicinal plants sources and their levels (0.00, 1.00 and 2.00 %) the highest CP %, EE % and energy content (Kcal 
D) Blood hematological and biochemical parameters
Data of the blood hematological and biochemical parameters of the Nile tilapia (O. niloticus) fry which fed diets containing medicinal plants sources (FM, FSM, EFL, HPM, TSM and CFM) and their levels are shown in Table (7) .
Average of total plasma protein (g/dl), total plasma lipid (g/dl), hemoglobin concentration (Hb); (g/dl), Hematocrit (Ht) (%), aspartate aminotransferase (AST) (U/L), alanine aminotransferase (ALT) (U/L) and uric acid concentrations (mg/dl) as affected with medicinal plants sources indicate that FSM showed decreases in these parameters (P≤0.05) followed in a significant increasing order by FM and EFL then by HPM and both TSM and CFM, respectively. On the other side, the highest plasma glucose (mg/dl), and total plasma cholesterol (TPC) (mg/dl) parameters were recorded by the group FSM, while the lowest was recorder by TSM. These results are in agreement with the results of Abdel-Maksoud et al. (2002) , Shalaby et al. (2003) ; Soltan and El-Lalaity (2008) ; El-Barbary and Mehrim (2009); Khalil et al. (2009) and Abdelhamid, (2010) .
Regardless of medicinal plants sources, blood hematological and biochemical parameters as affected with levels were observed in table (7). The analysis of variance for medicinal plant levels (MPL) indicate that supplementation level of 1% revealed significant (P≤0.05) the highest total plasma glucose (g/dl), and total plasma cholesterol (TPC) (mg/dl) followed in a significantly (P≤0.05) decreasing order by 0.00 and 2.00% level ,respectively.While, the lowest plasma protein (g/dl), total plasma libid (g/dl), Hb (g/dl), Ht (%), AST (U/L), ALT (U/L) and uric acid concentrations (mg/dl) parameters were recorded by 1 % level.
These results are in agreement with the results of Soltan, A.M. Table 7 : Effect of some medicinal plants (FM, FSM, EFL, HPM, TSM and CFM) at different levels (0.00, 1.00 and 2%) as a feed additive on blood hematological and biochemical parameters of Nile tilapia (O. niloticus) fingerlings fry. *The mean in the same column bearing different superscript are significantly different at (P≤0.05). **Calculated based on 5.65, 9.45 and 4.12 (kcal/g) of protein, lipid and carbohydrate, respectively. 1 Diet 1 (Control diet), diets 2, 3, 4 containing 0.50, 1.00 and 2 .00% Ginger meal, respectively. 2 The mean in the same column bearing different superscript are significantly different at (P≤ 0.05). 3 ALT = aspartate aminotransferase 4 AST = alanine aminotransferase 5 TPC= total plasma cholesterol Concerning the interactions between medicinal plants sources and their levels (0.00,1.00 and 2.00 %) the lowest total plasma protein(g/dl), total plasma lipid (g/dl), Hb (g/dl), Ht (%), AST (U/L), ALT (U/L) and uric acid concentrations (mg/dl) parameters were obtained by group 1% FSM (diet No.4), while the highest parameters were recorded by the 2 % TSM (diet No.11). These results are in agreement with the results of Abou-Zeid (1998); El-Laithy (2008); El-Barbary and Mehrim (2009); Farrag et al. (2009); Soltan, A.M. and Abdelhamid (2010) .
CONCLUSION
Based on the obtained results, the Use of dried fenugreek sprouts (germinated), fenugreek meal, Eucalyptus, fresh hot pepper meal, chamomile flowers and thyme seeds meal at levels of 1% in tilapia diets have effects a positive on growth performance, feed conversion, nutrient utilization, protein efficiency and physiological parameters in Nile tilapia. Under the experimental conditions, the1% level of FSM, FM, EFL, HPM, LMP and TSM was preferable as a feed additive to diets of Nile tilapia.
